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CARTES DE MI 
ET CIRCUIT 


SE EN OEUVRE 
S INTEGRES 


POUR DTC PHOTOSENSIBLES 


THOMSON-CSF produit une gamme de cartes 


électroniques et circuits integrés (Cl) destinés a la 
réalisation de caméras completes a partir de DTC 
photosensibles matriciels ou linéaires. Ces cartes et Cl 
sont congus pour la génération des horloges de 
commande ainsi que pour la gestion et le traitement 
des signaux vidéo et permettent éventuellement des 
mises en ceuvre spécifiques. || sont utilisables aussi 


bien pour la fabrication de caméras qu’en modules 


d'évaluation. 


DRIVE BOARD MODULES 


AND INTEGRATED CIRCUITS 
FOR CCD IMAGE SENSORS 


Our range of drive boards and integrated circuits 
(Cs) allows complete cameras to be constructed from 
Thomson-CSF linear and area array CCD image sensors. 
These boards and !Cs provide the drive clock, video 
signal management, processing functions and are 
adaptable to specific applications. They can be used 
both as evaluation modules and for the production 
of cameras. 


CARTES D'INTERFACE POUR DTC LINEAIRES 


DRIVE BOARDS FOR LINEAR-ARRAY CCDs 


Fonctions 

e Génération de phases 

e Support de capteur 

e Interface TTL/MOS 

e Sortie vidéo analogique 
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Tableau de correspondance des cartes de mise en ceuvre/ Capteur DTC linéaire 
Drive board/Linear CCD sensor correspondence table 








Capteur 
Sensor 


Functions 

e Clock generation 

e Sensor mount 

« TTL/MOS interface 
e Analog video output 


0X4 @ 256 


Reférence Fréquence de sortie Référence 
capteur carte 
Sensor Output frequency Board 

reference reference 


Carte de mise en ceuvre 
Drive board 


Dimensions 


Dimensions 









TH 7801ACDZ |/729 




















Alimentations 
utilisées 







Power supply 
req. 






















Aine 5 wml, (ex TH X1074) 


TH 7802ACDZ_ }isl& TH 7931B 

TH 7803ACDZ_ |!#2? 2 MHz £45 

TH 7811CDZ TH 793181 115mm x 65mm + 5 

TH 7806CD aot yee — 

Pe A ee 

TH 7804CDZ yo2 4 15 MHz TH X1061 100 mm x 160 mm $20) cb SV 
TH 7805ACDZ_  fe4? 20 MHz TH 7932 4"00"00 ° 


100 mm x 160 mm 
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THX 31510CDZ 3 


40 MHz 7.8.0." 
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CIRCUITS INTEGRES 
POUR DTC MATRICIELS 
A TRANSFERT DE TRAME 


Ces circuits integrés, de conception VLSI avancee, 
snt até réalisés spécialement pour gérer les matrices 
TC a transfert de tame THOMSON-CSF. 

Caractérisés par leurs simplicité de mise en ceuvre, 
‘gible consommation et haut degré de miniaturisation, 
is constituent des éléments de base pour la réalisation 
je systemes de prise de vue al’état solide sophistiqués. 
Les modéles présentés permettent de réaliser toutes 
es fonctions essentielles afférantes a ces capteurs, 
Jepuis leur séquencementjusqu'a la mise en forme du 
signal de sortie. 

lls peuvent éte proposés en classes de qualité 
nilitaire ou industrielle. 


INTEGRATED CIRCUITS 
FOR FRAME TRANSFER 
CCD IMAGE SENSORS 


These integrated circuits, based on an advanced 
VSLI design, are developed specifically for Thomson- 
CSF frame-transfer area-array CCD image sensors. 

Characterized by their ease of use, low power 
consumption and high degree of miniaturization, they 
form the basis of state-of-the-art CCD cameras. The 
models described enable all essential sensor functions 
to be achieved. from clock sequencing to output signal 
shaping. 

The integrated circuits can be supplied in military 
and industrial quality classes. 


Organisation d'une caméra a circuits intégrés speciaux 
Organization of integrated circuits for implementing a TV camera 
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with 
sample-and-hold 
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Interface TTL/MOS 


TTLIMOS interface 
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Séquenceur 


Sequencer 


Prétraitementde signal 
avec echantilloneur 


Signal preprocessing 





Correcteur 
de pixels 
(+ autres fonctions) 


Pixel fault 
corrector 
(+ other functions) 


Voie vidéo ou acquisition 
numérique 


Video or digital 
acquisition channel 





Mémoire de 
correction 



















Correction 
memory 





CARTES POUR DTC MATRICIELS 
AREA-ARRAY CCD DRIVE BOARDS 


Organisation aune caméra utilisant des cartes de mise en ceuvre 





Organ cation of drive boards for implementing a camera 















Support du capte: 
ae Bee Traitement 


du signal 












& 
interfaces TTL/MOS 


Sensor mount & 
TTL/MOS interface 
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DIVERS / MISCELLANEOUS 


Boitier cablé et 
interconnexion 






Génération de 
phases & signaux 


logiques interconnections 






Clock & logic 
signal generation 
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Cabled housing and | 
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Tableau de correspondance des cartes de mise en ceuvre/ Capteur DTC matriciel 
Drive board/Area Array CCD correspondence table 







































Cartes de mise en ceuvre, selon fonction 
Drive boards, according to function 
Génération des 
Référence Interface TTL/MOS phases et signaux Traitement de Boitier 
capteur (1) logiques (1) signal (1) Housing 
Sensor TTL/MOS interface Clock and logic Signal processing 
reference (1) signal generation (1) 
(1) 
TH 7852 TH 7960-1 TH 7961 
TH 7862A TH 7966-2 (ex THX 5008-5) 
TH 7863 TH 7966-3 TH 7962 
TH 7864 THX 5008-8 anil Wet ees 
a= TH 7963 
TH 7866 THX 5008-9 
— 
TH 7882 THX 5008-5 
TH 7960-6 TH 7961-6 
THX 31510A ex THX 5007-7 (ex THX 5008-3) 








(1) Voir page 4 pour explications/See page 4 for explanations 


BOITIER/HOUSING 


TH 7965H1 
Caractéristiques 
» Interconnection entre cartes Characteristics 
(capacité 3 cartes) e Interconnection between boards 
» Boitier cablé permettant (3-board capacity) 
de réaliser un kit de camera e Cabled housing for camera kit 
(tous modéles) (any model) 
« Entrées/sorties sur connecteur SUB-D e Inputs/outputs on SUB-D 
25 contacts 25-pin connector 


Signal Video sur fiche BNC e Video signal on BNC connector 


TABLEAU DE SELECTION QUICK REFERENCE 


POUR CARTES TABLE FOR 
SUPPORT CAPTEUR / INTERFACE / SENSOR MOUNT / INTERFACE / 
GENERATION DE SIGNAUX DE DRIVE & SYNC SIGNAL GENERATION 
COMMANDE ET DE SYNCRONISATION DRIVE BOARDS 






Fonctions Functions TH 7966-3 | TH 7966-2 | THX 5008-8 |THX 5003-3) 







= 
interface TTL/MOS TTL/MOS interfacing 

























Generation des 
tensions de 
polarisation 


Echantillonnage/ 
filtrage/adaptation 
d'impedance 


Bias voltage 
generation 












Sampling/filtering/ 
impedance matching 













Opto-mechanical 
interfacing with “c" ° 
type lens mount 


CCIR TV 


Adaptation opto- 
mecanique avec 
objectif monture ‘c” 















Génération de 


Drive and 
signaux de commande 








et de synchronisation SUNG. EIA RS170 
Signal TV 
(horloge externe ‘ 
: eneration 
possible) ext. clock 


















SINGLE 
FIELD 


possible) 






































TABLEAU DE SELECTION QUICK REFERENCE TABLE 
POUR CARTES DE TRAITEMENT FOR VIDEO OUTPUT SIGNAL 
DU SIGNAL DE SORTIE VIDEO PROCESSING BOARDS 
Fonctions Functions TH 7962 TH 7963 
Amplification du signal vidéo Video signal amplification 
a A/N 1 bit, 1-bit A/D conversion 
seuil variable with threshold 
Correction de GAMMA GAMMA correction ° 
Voie vidéo TV TV video channel ° 
Voie vidéo X, Y, Z pour X, Y, Z video channel for ° 
moniteur électrostatique electrostatic monitor 

















Caractéristiques communes a toutes cartes Charasteristics common to all area array 
pour DTC matriciels CCD drive boards 
« Dimensions : 160 mm x 100 mm e Dimensions : 160 mm x 100 mm 
(format “Europe”) (Eurocard format) 
e Alimentations utilisees : e Power supply req. : 
+ 15 Vie TGV SVG + ISV 2 < 15 VG FoSV; 
e Connecteur : e Connector: 


Europe DIN 41612/C-64M Europe DIN 41612/C-64M 
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Tanleau de correspondance circuit integré 
encuit 


integrated 






Circuits integre selon fonction 
Integrated circuit according to function 

















En développement - /n development 


Caractéristiques 


TH 7990 et TH 7993 TH 7991 et TH X33504 
» Boitier plat 44 passages 


plastique ou céramique 


e Microcartes CMS 
e Alimentations utilisees : 
» Alimentation utilisée : +5Vet+15V 


sata 


Reference Séquenceur Interface 
Capteur TTL/MOS 
Sensor Sequencer TTL/MOS 
reference interface 
TH 7352 Non nécessaire 
Non necessary 
TH 7862A TLE SD 
TH 7863 
TH 7882 Tt 789K 
TH 7864 4 _ 
TH 7866 TH 7994 TH 7995 


Capteur DTC matriciel 
Area Array CCD sensor correspondence table 


Correcteur de pixel 


Pixel corrector 












Pretraitement 
de signal 


Signal 
| proprocessing 





TH 7993 (1) 





Characteristics 


TH 7990 and TH 7993 
e 44 pin package 
plastic leaded chip carrier 
or ceramic leadless clip carrier 


e Power supply required : 


+t OV 


(1) Pour la fonction de correction de pixels, le TH 7993 
neécessite une mémoire dédiée, vendue en option avec le 
DTC matriciel. 


Les réferences a employer lors de la commande d'un 

capteur associé au circuit de correction des pixels sont 

done 

e TH 78-.CD. + MEM (modeéle du DTC matricel + 
memoire dédiee) 









TH X33504* 









TH 7991 and TH X33504 


e SMT microboards 
e Power supply required : 


+5Vet+15V 


(1) For pixel correction, the TH 7993 requires a dedicated 


memory, sold on option with the CCD area-array sensor. 


The ordering codes for a sensor and its pixel correction 


circuit is therefore : 


e TH 78. CD. + MEM (CCD area-array model + 


dedicated MEMORY) 
e TH 7993 





e TH 7993 When a area-array CCD is ordered “+ 
Lorsqu’un DTC matriciel est commandé “+ MEM", itis delivered with an individually matched, 
MEM", il sera livré avec une mémoire pre- pre-programmed memory (with an identifying 
progammée, individuellement adaptee au DTC reference). 
( avecidentification). 
ESPANA SVERIGE 
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/,.\ THOMSON-CSF 


TUBES ELECTRONIQUES 


Linear Array 
Charge-Coupled Device (CCD) 
Image Sensors 


Dispositifs photosensibles 
linéaires a 
transfert de charge (DTC) 





DISPOSITIFS q 
PHOTOSENSIBLES LINEAIRES 
A TRANSFERT DE CHARGE 


DESCRIPTION 


Les DTC linéaires THOMSON-CSF sont constitués 
pour l'essentiel d'un réseau linéaire de photodiodes, 
formant la partie centrale du dispositif, associée a 
deux registres latéraux a transfert de charge, dispo- 
sés de part et d’autre de la zone photosensible et 
chargés d'évacuer jusqu’a un circuit final de lecture, 
les charges créées dans les photodiodes par le fais- 
ceau lumineux incident. \ 


La technologie n-MOS canal enterré, a deux 
niveaux de grille silicium polycristallin utilisée pour 
leur réalisation, l'emploi de substrats spécifiques de 
haute qualité (désignés par la lettre “Z" en fin de réfé- 
rence) ainsi qu'un contréle sévére a toutes les étapes 
de fabrication, permettent de proposer des dispositifs 
de hautes performances caractérisés par : 

— une capacité de stockage importante alliée a de 
faibles niveaux de bruits résiduels, permettant 
d'obtenir des valeurs de dynamique élevées (pou- 
vant aller jusqu'a 7000 : 1), 

—une excellente efficacité de transfert dans une 
gamme de fréquences étendue (inefficacité typi- 
que : 2.10°/étage) permettant un large choix de 
temps d'intégration et de fréquences de lecture, 
de quelques centaines de kHz a quelques dizaines 
de MHz, 

— une haute sensibilité et une excellente qualité dela 
réponse spectrale, de 400 a 1100 nm (visible et 
proche IR), ainsi que de bonnes performances de 
résolution (Fonction de Transfert de Modulation), 
y compris dans le proche infrarouge, du fait de la 
structure employée alliant photodiodes et faible 
épaisseur de la zone optiquement active, 

— une excellente uniformité de la réponse (typique- 
ment + 5%) sur toute la zone photosensible, dans 
l'obscurité comme sous éclairement, avec un 
nombre réduit de défauts isolés (points singuliers) 
noirs et blancs. 


De plus, ces capteurs présentent les avantages 
de compacité, robustesse, durée de vie et faible 
consommation, inhérents aux circuits integrés n-MOS. 


La plupart d'entre eux possédent une logique 
interne incorporée délivrant des signaux : 

— de remise a niveau des circuits de lecture, 

— d'échantillonnage et de maintien des signaux de 
sortie, 

qui permettent de simplifier leur mise en ceuvre a par- 

tir de déux signaux d'horloge externes : 

— ®P:Impulsion de transfert commandant le passage 
des charges de la zone photosensible vers les 
registres et définissant la durée du temps d'intégra- 
tion entre transferts successifs. 

— @T : Horloge de commande des registres, définis- 
sant la cadence de lecture des charges et donc la 
cadence de délivrance des informations. 


De par leur conception ces capteurs présentent 
une grande souplesse de mise en ceuvre, selon le 
type d'applications considérées : 

— remise a niveau interne ou externe, 

— échantillonnage de sortie interne actif ou non, 

— possibilité de sommation des pixels adjacents 
(accroissement de la sensibilité au détriment de la 
résolution). 


LINEAR ARRAY 
CCD 
IMAGE SENSORS 


DESCRIPTION 


THOMSON-CSF linear CCD image sensors 
essentially comprise a linear photodiode array, 
forming the central portion of the device, and analog 
shift registers located either or side. The shift registers 
transfer the charges generated in the photodiodes by 
the incident illumination into the final readout circuit. 


By virtue of their two-layer polysilicon n-MOS 
buried-channel technology, high-quality, special- 
purpose substrates (designated by a 'Z" at the end of 
their reference) and tight quality control at all fabrication 
stages, Thomson-CSF linear array CCD image sensors 
offer: 


— large storage capacity with low residual noise level, 
leading to high dynamic range values (up to 7000:1), 


— excellent charge transfer efficiency over a wide 
range of frequencies (typical inefficiency: 2 x 10° 
per stage), giving a large choice of integration 
periods and data ‘output rates, from a few kHz to 
several tens of MHz, 


— high sensitivity and spectral response from 400 to 

1100 nm (visible to near IR) as well as good resolu- 
tion performance (modulation transfer function). 
This performance is maintained in the near infrared 
owing to the sensor structure that combines photo- 
diodes and a thin optically active zone, 


— excellent response uniformity (typically + 5% 
throughout the photosensitive zone - both in darkness 
and illumination - with a small number of isolated 
defects (black or white spikes). 


The sensors also share the advantages common 
to n-MOS integrated circuits: compactness, rugged- 
ness, unlimited lifetime and low power drain. 


Most models possess on-chip logic for: 


— readout register reset, and 

— output signal sample-and-hold 

which simplifies their operation by requiring only two 

external clocks: 

— © P: transfer pulse controlling the passage of charge 
from the photosensitive zone to the shift registers. This 
clock defines the integration time period between 
successive transfers. 


— OT: transfer clock defining the charge readout 
frequency, and hence the data output rate. 


Their design offers a large degree of flexibility for 
different possible circuit applications: 
— external or internal reset, 
— internal sample-and-hold, active or disabled, 
— possibility of pixel pairing (to increase sensitivity at 
the expense of resolution). 
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ASSURANCE QUALITE 


Les capteurs photosensibles livrés satisfont a une 
classe d’assurance qualité standard, Sur demande, 
des dispositifs répondant a des spécifications parti- 
culiéres - ainsi qu’é des contréles et des tests de 
qualité propres a des classes de qualités supérieures 
- peuvent étre fournis (applications spéciales, militaires, 
spatiales, etc.). 


APPLICATIONS 


Tous systemes d'analyse d'image dans le domaine 
visible et proche infrarouge reposant sur un balayage 
ligne-par-ligne de l'image, associé 4 un défilement 
relatif du capteur par rapport a l'objet analysé, tels que : 


e La transmission de documents : télécopie, fac-similé, 


eLa reconnaissance et le traitement d'images : 
lecteur optique de caractéres, lecteur de codes- 
barre, lecteur de plans, machines de reprographie, 
analyseurs d'images fixes ou de microfilms, 


e La reconnaissance de formes et l'analyse d'objets : 
contréle dimensionnel et métrologie, tri, inspection, 
détection de défauts, 


e La surveillance et l'observation : caméras de surveil- 
lance industrielle et de robotique, caméras d'obser- 
vation par satellite, systemes d'observation astro- 
nomique, 


e Les applications scientifiques : analyse spectrale, 
détection de rayonnement. 


En particulier : 


e Les capteurs TH 7801ACDZ, TH 7802ACDZ et 
TH 7803ACDZ sont destinés aux applications qui 
requiérent une fréquence de lecture n'excédant pas 

Zz. 


e Les capteurs 1728 photoéléments TH 7801ACDZ, 
TH 7803ACD et TH 7803ACDZ sont tout particulié- 
rement adaptés pour la télécopie moyenne défini- 
tion (8 points/mm). 


e Les TH 7804 CDZ, TH 7805ACDZ et TH X31510CDZ sont 
dévolus aux applications nécessitant des fréquen- 
ces de lecture élevées (jusqu’a 20 et 40 MHz), telles 
que : télécopies et reprographie rapide, reconnais- 
sance optique de caractéres, télécinéma. 


e Le TH X31510CDZ est plus spécialement destiné 
aux applications qui nécessitent une trés haute défi- 
nition et une grande vitesse d’analyse. 


e Le TH 7831CDZ et TH 7832 CDZ, vue la hauteur de 
leurs photoéléments et leurs grande sensibilité, sont 
tout particuliérement adaptés a l'analyse spectrale. 


e Le TH 7811 CDZ, de par sa caractéristique anti- 
éblouissement, est destiné a toutes les applications 
ou l'on doit pouvoir accepter de grandes variations 
des niveaux d’éclairement : flashes, éclairage jour et 
nuit, etc. 


QUALITY ASSURANCE 


Image sensors are normally supplied in standard 
quality assurance classes. Upon request, Thomson- 
CSF can also supply sensors to custom specifications, 
as well as models submitted to quality control tests 
conforming to superior quality classes for special, 
military or space applications, etc.). 


APPLICATIONS 


Thomson-CSF linear array CCD image sensors 
can be used for all image pickup systems operating in 
the visible and near-infrared spectrum, by line-by-line 
scanning through relative displacement of the sensor 
with the scene, such as: 


e Document transmission: telecopy, facsimile, 


e Image recognition and processing: optical charac- 
ter recognition, bar-code readers, plan readers, 
electronic publishing, static image and microfilm 
scanning, 


e Shape recognition and object analysis: dimensional 
control, metrology, sorting, inspection, defect 
detection, 


e Surveillance and observation: industrial and robotic 
surveillance cameras, earth observation by satellite, 
astronomical observation systems, 


e Scientific applications: spectral analysis, ray analysis, 
etc. 


i 


In particular: 


e The TH 7801ACDZ, TH 7802ACDZ and TH 7803ACDZ 
are aimed at applications not requiring a readout ra- 
te above 2 MHz, 


e The 1728 pixel format of the TH 7801ACDZ, 
TH 7803ACD, TH 7803ACDZ and TH X31510CDZ is 
particularly suited to medium-definition telecopy 
(8 points/mm). 


e The TH 7804 CDZ, TH 7805ACDZ and TH X31510CDZ are 
destined for high-frequency applications (up to 20 
and 40 MHz) such as; fast telecopy and reprography, 
optical character recognition and telecinema. 


e The TH X31510CDZ is more specifically intended 
for application requiring a very high definition and 
the possibility of high-speed scanning. 


e The TH 7831CDZ and TH 7832 CDZ are specially de- 
signed for spectral analysis, having extended pho- 
toelement height, and thus high sensitivity. 


e The TH 7811 CDZ, by its antiblooming characteristics, 
is intended for all applications involving large light 
level variations: flashes, day-night lighting condi- 
tions, etc. 
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CLIMATIQUE 
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INH INH 
Vss Decy Voo Vos NC NC NC ®g Vr NC Or Op 


Linear CCD* 
Image Sensor 
1728 pixels ° 





@ Pixel size : 10)um x 13 um on NG NG Vy Veg ADD TP3 TP2 TP1 Vy Ver Veg 
ExT. 

(10 um pitch) 

e Simple operation : PIN IDENTIFICATION 

- - two drive clocks Designation 
- Internal sample-and-hold ‘Extamal Banebclook 
available 

- Dark reference incorporated 


Peak-to-peak output : 2 volts 


Internal Logic Supply Voltage 
Substrate Voltage (Ground) 


ADD Addition of Odd and Even Pixels 
High sensitivity, dynamic range and (DC Bias) 
resolution over a wide spectral TP3-TP2-TP1| Test Points 
range : from blue (400 nm) up to Vr Shift Register DC Bias 


Near Infrared (1100 nm), thanks to 


special semi-conductor process Pine eerste oe DE ee 


Transfer Clock 
Low dark signal 


Dynamic range : 6000:1 (typ.) 


Choice of operating modes for im- 
proved flexibility Video Output Signal 


24-pin DIL package 22 Output Amplifier Drain Supply 


23 Internal Sampling Clock Inhibiting 
Input (DC Bias) 


Shift Register Transport Clock 


Internal Reset Clock Inhibiting Input 
(DC Bias) 


2-3-15- No Connection (Do not ground) 
18-19-20 











* Charge Coupled Device 


@R INH INH 
TPy TP2 TPs oT VT EXT ®R @ECH ADD 


<= Se === ay 
———[___[NIN-i] _)}PHoropiope AREA J21i] | | 
| 


READOUT AMPLI + 
"EVEN-NUMBER" ANALOG SHIFT REGISTER CIRCUIT SAMPLING 


NOTE : To simplify sensor operation a drive board has been developed and may be purchased from Thomson-CSF 
(ref. TH 7931B). This board provides all the necessary electronics : DC supplies, driving clocks and video ouput buffer. 
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THOMSON-CSF 
‘TUBES ELECTRONIQUES 
ABSOLUTE MAXIMUM RATINGS 
Storage temperature -. -55°Cto + 150°C 
Operating temperature . -40°Cto + 70°C 





Maximum voltages : 

-Pins: 1, 4, 6, 7, 8, 9, 10, 14, 16, 17, 22, 23 
- Pins: 11, 13 
- Pins :5, 12,24 


-0.3Vto +18V 
-0.3Vto +16V 








OPERATING CONDITIONS (T = 25 °C) 


Table | - DC Characteristics Table Il- Drive Clock Characteristics 
(See timing diagram - fig.1) 

































































Parameter Parameter 
Internal Logic Supply Transfer Clock (1) 
Voltage Register Trans- 
‘i P port Clock (1) 
Shift Register 4 rs 
DC Bias xternal Reset 
Clock (1) (2) 
Photosensitive Zone Register Clock 
DC Bias Capacitance 
Output Amplifier 
: Transfer Clock 
Drain Supply Capacitance 
Substrate Voltage 
k (1) Transients under 0.0 V in the clock pulses will lead to charge 
Test Point 1 injection, causing a localized increase in the dark signal. If such 
spurious negative transients are present, they can be suppressed by 
Tests Points 2 and3 inserting a serial resistor of appropriate value (typically 20 to 100 ) in 
the corresponding driver output. 


(2) In external reset configuration (® ext) 


Table Ill - Static and Dynamic Electrical Characteristics 















































Parameter Symbol NaN Unit Remark 
Min. Typ. Max, 
DC Ouput Level VREF 5 8 11 Vv (5) 
Ouput Impedance Z, - 1000 - Q (5) 
Single-stage Transfer Efficiency = 99.992 99.998 - % Vos = 1V(3) 
Max. Data Ouptut Frequency Fs max. 1.0 2.0 - MHz (4) See fig. 2 
Input Current on Pins : lo - - 2 pA Ve=15V 
7,8, 9, 10, 11, 13, 14, 16 All other pins : OV 
Input Current on Mode Selection Pins ® REXT : : 0.2 mA Ve=15V 
WoietHenety INFIRECH 
INH ®p -0.2 - - mA Ve =0V 

Average Current Sink on © Clock lor e 5 1.5 ° mA hise=50ns Fs =2MHz 
Peak Current Sink on y Clock (l@T)p - 200 - mA tise = 50 ns 
Peak Current Sink on @p Clock (1®p)p : 70 é mA tise = 50 ns 
Internal Logic Supply Current ly - 3.5 5.0 mA - 
Output Amplifier Supply Current Ipp - 2.0 5.0 mA - 
Static Power Dissipation Pp - 100 150 mW - 











(3) Vos = average video output voltage. Measurement excludes first and last pixels. 
(4) Fs = 2F@7. The minimum clock frequency is limited by the increase in dark signal. 
(5) Shorting the video output to Vgg or Vpp, even temporarily, can permanently damage the ouput amplifier 





®p 
oT 
Video 


output 
signal 


reference 
elements 


‘ 
' 





: 
— Signal: 1728 useful —> 
F video pixels 






TH 7803A(Z) 


dees ac Sell cs 


Zero reference level 
(Vref register Voltage) 






Dark 
reference 
vel 


elements 


— _ Minimum readout time T, = (1728 + 26) T2 ———>I- 


Floating diode level 






ea, Panties Oh 
oF oN 
EXPANDED VIEW EXPANDED VIEW t2 t 
t5 7 tg OR EXT Hi 
ba) 
% 
Un-sampled 
video output 
Go|) Meee Nl ees ee aie a va a ---- mia Reset ! 
output e er ali Sampling [evel i 
dock 
T signal (applied on 
7 external t 207803-4 
ixel n°5 sampling circuit) oe 
Notes : to 
(i) ®p ‘pulses can easily be generated from © T : 2100ns 
(i) The condition : tg > 1/2 enables the photosensitive Poe 220ns 
zone to register transfer to be optimized. In an 7 $200 ns T/16 s tg s T/8 with tg min = 80 ns 
image scanning system, it reduces the phenomenon tg = 200ns typ. t42 200ns 
equivalent to lag ts2 10ns 


Figure 1a - Standard operating configuration 
(all internal clocks used) 


Figure 1b - Operating configuration with external reset 
(®g Ext) and/or external sample-and-hold 


Figure 1 - Timing diagram 





- hans ccd a chal 


ofelhss dlunata ve ey 


COMPLEMENTARY MODE 
CONTROL SIGNALS 


- ADD : Pixel pairing control (allows analog addition 
of’ odd and even pixels resulting in a video 
signal corresponding to 864 pixels of dimensions 
20 jum x 13 um with 20 jum center-to-center spacing). 

- INH %p ‘Internal reset clock ®g_ inhibited and 
replaced by an external reset clock applied on the 
®p ext input. 

- INH Decye: Internal sample-and-hold clock ®Ecy 
inhibited. An external sample-and-hold circuit may 
then be substituted for the internal circuit. 


The last two modes can be used to derive the 
utmost performance from TH 7803A(Z) or to add 
pixels in groups of 3 or more. 


* Option on specific request 
Please consult Thomson-CSF 


OPERATING MODES 


Table IV - Selection of Operating Modes 
Pin 





Operating mode 


Normal mode : 
All clocks internal 


Complementary modes: 
Un-sampled video output 


signal & internal reset 
(® R) 


Un-sampled video output 
signal & extemal reset 
(® REXT) 


Pixel pairing 

















NC =notconnected 


¢ 


>) 
( 


| 





ELECTROOPTICAL PERFORMANCE 





General measurement conditions : 

Tp = 25°C; Ti = 10 ms; Fs = 1 MHz; 

Light source : tungsten filament lamp (2854 K) + IR cut-off filter (Schott 
KG1 + BG38). 

Typical operating conditions; internal clock mode (See table IV). 

First and last pixels, as well as dummy elements are excluded from 
measurement. 





Fgmax (MHZ) 

















Table V - Electrooptical Performance 





Power Supply voltage (V) 
Parameter Vpp= Vu 
Figure 2 - Max. data output rate vs. 
Saturation Output Voltage (6) (8) supply voltage (Typical curves) 





Saturation Exposure . (7) 





Responsivity i ¥ See Fig. 3 





Temporal Noise in Darkness 





Dynamic Range 
(relative to rms noise) 





Average Dark Signal 





Dark Signal Non-Uniformity 





Responsivity (V/uJ/em?) 


Amplitude of Signal Defects | 
in Darkness 





Photo Response Non- 
Uniformity : 

- Single Defects Excluded 
- Peak-to-peak 





Vos=tvolt 











Contrast Transfer Function at See Fig. 4 Wavelength (nm) 
FN (50 | p/mm) 

















Figure 3 - Typical spectral response 





ELECTROOPTICAL PERFORMANCE 
WITHOUT INFRARED CUT-OFF FILTERING 10 


with BG38+KG1 Filters 


The TH 7803A(Z)'s special semiconductor process enables it too 
exploit the silicon's high near infrared sensitivity while maintaining good 
imaging performance in terms of response uniformity and resolution. 
Typical changes in performance with and without IR filtering are 


summarized below. 
With IR cut-off Filter |No IR cut-off Filter 








2 
$- 




















Average video signal due to a 
given scene illumination 


PRNU (Single Defects Excluded) 





Contrast Transfer Function 
° 
4 


° 
ip 























CTF at Nyquist frequency 





S 2078037 


f°) 0.2 0.4 0.6 0.8 1 


Normalized Spatial Frequency (F/FN’ 
(6) Value measured with respect to signal zero reference level. ° 2 ¥ ) 


(7) For T; = 10 ms, the corresponding illumination is 45 hW/em? Figure 4- CTF Typical curves 
(8) Conversion factor i.e. video output signal / readout charge is typically 1.6 nV/e" (2854K source) 


Note 
()@ 
(ii) T 
zon 
ima 
equi 








a TH 7803A(Z) 


OUTLINE DRAWING 


AA CROSS-SECTION 


2.54 


+—_—_———————27.94 —_—__—_> 


25 oe A 





PIN DETAIL 


1.77 
max. 


0.51 
0.38 


@ Window 
@® Photosensitive area 
@ Optical distance between external face 
of window and photosensitive area 
@ Pixel n°1 (first useful pixel in the 
video line defined by its X,Y,Z coordinates) 
® Index (notch or dot) 


Dimensions in mm 


ELO- 


ORDERING CODES 


Product markings are detailed in selection guide DTE-120 
The ordering code for standard productis 


C: Ceramic substrate 
TH 7803 ACDZ D: Temperature range : - 25°C to + 70°C 
(other ranges may be available) 
Z: Special Near Infra Red optimized substrate 


June 1987 
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Linear CCD* 
Image Sensor 


1728 pixels 
With Antiblooming 





























LJ [2] 
e Pixel size : 13 ym x 13 yum GR NC NC Vy Vg ADD TPS TP2 TP1 Vy Ver V 
(13 jum pitch) 
; F N ATI 
e@ Simple operation : PIN IDENTIFICATION 
- two drive clocks Pin no Symbol Designation 
- Internal sample-and-hold ln Dp EXT ExtemallasarClock 
available 
4 Vy Internal Logic Supply Voltage 
- Dark reference incorporated 
§-12-24 Vss Substrate Voltage (Ground) 
e Peak-to-peak output : 2 volts ‘ ; 
6 ADD Addition of Odd and Even Pixels 
e High sensitivity, dynamic range and (DC Bias) 
resolution over a wide spectral 7-8-9 | TP3-TP2-TPI Test Points 
range : from blue (400 nm) up to ‘6 Vy Shit Register OO Blas 
Near Infrared (1100 nm), thanks to : ae a, basa 
. c Photosensitive Zone UC bias 
special semi-conductor process iy ST 
; 13 Y p Transter Clock 
Low dark signal 
14 Oo, Shitt Register Transport Clock | 
Dynamic range : 6000:1 (typ.) ‘e Va Blooming Control DC Bias 
Choice of operating modes for im- ie Vise Output Gate DC Bias 
flexibili : 
pres a mony 17 INH ®R Internal Reset Clock Inhibiting Input 
24-pin DIL package (DC Bias) 
Similar to TH 7801A except for a Vos Video Output Signal 
antiblooming function 22 Vop Output Amplifier Drain Supply 
23 INH © ecH Internal Sampling Clock Inhibiting 
* Charge Coupled Device Input (DC Bias) 
2-3 
18-19-20 NC No Connected (Do not ground) 
TP, TP2 TPs or vq ayy AA Stet AOD 














READOUT AMPLI + 
“EVEN-NUMBER” ANALOG SHIFT REGISTER ICUIT SAMPLING = 


Vst Vss I * Vos 


NOTE : To simplify sensor operation a drive board has been developed and may be purchased from Thomson-CSF 
(ref. TH 7931B1). This board provides all the necessary electronics : DC supplies, driving clocks and video ouput buffer 
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THOMSON-CSF 

TUBES ELECTROMIQUES 

ABSOLUTE MAXIMUM RATINGS 

Storage temperature ; -55 °C to + 150°C 
Operating temperature -40°Cto +70°C 
Maximum voltages : 
- Pins: 1, 4,6, 7, 8, 9, 10, 14, 16, 17, 22, 23 -0.3Vto +18V 
-Pins:11,13 -0.3Vto +16V 
- Pins :5, 12,24 OV 


OPERATING CONDITIONS (T = 25 °C) 


Drive Clock Characteristics 
(See timing diagram - fig.1) 


Table Il - 


Table | - DC Characteristics 






Value 



















Value 
Parameter | Unit 


Min. | Typ | Max 





Parameter 


.| Typ. | Max 








Internal Logic Supply 


Voltage Transter Clock (1) | 


12'| 12.5) 13 
Register Trans- 
port Clock (1) } } 4 " { 
00| 04 06 | 







Shitt Register and 
Output Gate 

DC Bias = 
Photosensitive Zone 
DC Bias 

Output Amplifier 
Drain Supply 






64 





External Reset 
Clock (1) (2) 





Vr 
Register Clock 650 | 850 | 


Capacitance | 
a 









14 aa oes 


Transter Clock 
Capacitance 


150 200 






















Substrate Voltage Vss .0 | 0.0 





























Test Point 1 TPA - |\Vop| - Vv (1) Transients under 0.0 V in the clock pulses will lead to charge 
- 4 injection, causing a localized increase in the dark signal. If such 
Tests Points 2 and3 TP2,TP3 - |Vgs| - Vv spurious negative transients are present, they can be suppressed by 

a ee Koes inserting a serial resistor of appropriate value (typically 20 to 100 2) in 
Blooming Control AN WithAB:5.4V (gy the corresponding driver output 


DC Bias Without AB : 3V (2) In external reset configuration (® Rex) 


(3) Typical : Exact value to be adjusted depending on device and Vog 
max desired 


Value 
Typ. 
DC Ouput Level | (6) 
Ouput Impedance ; (6) 

| Vos = 1V (4) 
(5) See fig. 2 


Ve = 15V 
All other pins : OV 


Single-stage Transter Efficiency 
Max. Data Ouptut Frequency Fs max 


Input Current on Pins : le 
7, 8,9, 10, 11, 13, 14, 16 


Input Current on Mode Selection Pins 
(Vpp=VH=15V) 


ins | ® REXT 
INH@ecH 


Ve =15V 


Ve =0V 


tige=50ns Fs =2MHz 
i =e = 


Average Current Sink on 7 Clock 
Peak Current Sink on Py Clock 
Peak Current Sink on @p Clock 


hise = 50 ns 








tise = 50 ns 


Internal Logic Supply Current 





Output ‘Amplifier Supply ‘Current 





Static Power Dissipation 




















(4) Vos = average video output voltage. Measurement excludes first and last pixels. 
(5) Fs = 2F@ 7. The minimum clock frequency is limited by the increase in dark signal. 
(6) Shorting the video output to Vgg oF Vp, even temporarily, can permanently damage the ouput amplifier 


TH 7811(Z 





Fe 
®p 


oT 


Integration Time (Ti) 






Video 
ouput Zero reference level 

a Vv register Voltage) 
signal (VReF agi 






Dark 
reference 
level 









reference 
elements 


reference 

elements — Signal: 1728 useful —» 
video pixels 

Minimum readout ime T, = (1728 + 26) 72 ——>F 


Floating diode level 





—_ee = —r————X<—e—es le 
v, —_ 

EXPANDED VIEW EXPANDED VIEW tg tiie parte 
1 
, @REXT eek 


' 
i) 
Un-sampled 


video output 
signal 


















Reset ! 
sampling eve)! 
output dock 
signal (applied on ¥ 
+ external ie 
Pixel n’4 ixe| n°S, sampling circuit) A 
3 ad 
Notes ' 
(i) % pulses can eas rated trom @ T 5 F 2 ? _ ty > 100ns 
(ui) The condition : t s Ihe photosensitive ah aienta ita $100.08 ip > 20ns 
zone to register transter to be optimized. In an 5 200.ns T/16 < ty $ 1/8 with ty min = 80 ns 
nning system, it reduces the phenomenc Maas 142 200s 
ie ee eae ig SO neve tg2 10ns 
Figure 1a - Standard operating configuration Figure 1b - Operating configuration with external reset 
(all internal clocks used) (@ ExT) and/or external sample-and-hold 
Figure 1 - Timing diagram 
OPERATING MODES 
COMPLEMENTARY MODE Table IV - Selection of Operating Modes 
CONTROL SIGNALS : 
Pin 17 23 
- ADD : Pixel pairing control (allows analog addition ‘ s | | 
of odd and even pixels resulting in a video Operating mode INH ® A INH ® EcH 
signal corresponding to 864 pixels of dimensions Normalimode:: 
26 um x 13 um with 26 jm center-to-center spacing). All clocks internal 
- INH “p :Internal reset clock ®g inhibited and Vss_| Vss | Yop Vss 


replaced by an external reset clock applied on the Complementary modes: 
pg Fx input. Un-sampled video output NCor | NCor | Yop 
- INH bgp: Internal sample-and-hold clock MECH 
inhibited. An external sample-and-hold circuit: may 
then be substituted for the internal circuit. 


signal & internal reset Vss_| Vss | Yoo 
(@ A) 








Un-sampled video output ® Rext NCor| Vss Vop 








signal & external reset Vv. 
The last two modes can be used to derive the (> REXtT) Ss 
@ utmost performance from TH 7811(Z) or to add pixels | 
in groups of 3 or more. Pixel pairing | NCor | Vpp | NC or NC or 
__Yss | Yoo Vss 
* Option on specific request NC = not connected 


Please consult Thomson-CSF 


TUBES ELECTROMQUES 


ELECTROOPTICAL PERFORMANCE 





General measurement conditions : 

Tp = 25°C; Ti = 10 ms; Fs = 1 MHz; : 
Light source : tungsten filament lamp (2854 K) + IR cut-off filter (Schott 
KG1 + BG38). 

Typical operating conditions; internal clock mode (See table IV). 

First and last pixels, as well as dummy elements are excluded from 
measurement. 








Fsmax (MHZ) 








Table V - Electrooptical Performance 














r " 42 13 14 15 
Value Power Supply voltage (V) 
Parameter Symbol | Remark Voo=YH 


| Min Typ. lax 
Figure 2- Max. data output rate vs 


Saturation Output Voltage . supply voltage (Typical curves) 


Saturation Exposure 


Responsivity - | Viws/cm2) See Fig. 3 





Temporal Noise in Darkness - . pV(rms) 





Dynamic Range | DR | 3000 6000 
{relative to rms noise) | 


Average Dark Signal Vos 








Dark Signal Non-Uniformity DSNU 


Amplitude of Signal Detects 
in Darkness 


Responsivity (V/tJ/cm2) 





Photo Response Non- 

Unitormity | PRNU 
- Single Defects Excluded | 

- Peak-to-peak | 


























400 500 600 700 800 900 1000 1100 


Contrast Transter Function at) CTF | Wavelength (am) 
FN (38 | p/mm) 








Figure 3 - Typical spectral response 


ELECTROOPTICAL PERFORMANCE 
WITHOUT INFRARED CUT-OFF FILTERING 


: ‘ ‘ with BG38+KG1) Filters 
The TH 7811(Z)'s special semiconductor process enables it to 


exploit the silicon's high near infrared sensitivity while maintaining good 
imaging performance in terms of response uniformity and resolution. 
Typical changes in performance with and without IR filtering are 
summarized below. 











With IR cut-off Filter |No IR cut-off Filter 


Average video signal due to a 
given scene illumination 


PRNU (Single Defects Excluded) 


Contrast Transfer Function 























CTF at Nyquist frequency 


o 02 04 0.6 0.8 1.0 
Normalized Spatial Frequency (F/FN) 


(7) Value measured with respect to signal zero reference level g 
(8) For 7, = 10 ms, the corresponding illumination is 33 4 Wicm? Figure 4 - CTF Typical curves 


(9) Conversion tactor |.e. video output signal / readout charge is typically 1.4 wWe (2854K source) 





{ ; i TH 7811(Z) 


“OSMAK 


Blooming Control 


Blooming control on the TH 7811(Z) is achieved by associating to each element a MOS transistor controlled by the 
external Va DC bias. 


The voltage under the photodiodes increases with the quantity of charge they and the associated MOS capacitors 
store. 


At a threshold value, determined by the applied Va voltage, the MOS transistor is switched on and thereby sweeps 
away all excess charges. This greatly reduces pollution of neighboring photosites caused by sensor overillumination. 
Antiblooming Adjustment 
a) Apply + 3V on Va - this makes antiblooming inoperative. 4 
b) Increase the illumination level till an exposure of 5 x Egat is reached. 
c) Increase the Vi, DC bias to a value giving satisfactory blooming reduction. 
Activation of the antiblooming control decreases the photodiode storage capacity and consequently the maximum 
signal at the output. 


A qood compromise can be found with (Vos)max. = 2V (about 0.8 Vgar without antiblooming), in which case the Va 
value will be 5.4V typically (see fig. 5) 


Blooming Efficiency 


Fig. 6 shows the TH 7811(Z)’s antiblooming efficiency, evaluated in terms of the diffusion of a 10-pixel diameter dot 
projected on the array with overexposures respectively of : 


1x Esat 
-5x Esat 
- 100 x Esat 


At 5 x Egar, no diffusion occurs. 
At 100 x Egaz, only limited diffusion occurs (between 5 and 10 pixels beyond the edge of the original light spot). 


Use of a glass window with an antireflective coating on both faces will considerably increase antiblooming 
efficiency and is strongly recommended. 


The characteristics of this coating will depend on the application - please consult Thomson-CSF on this point. 
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Conditions: V, = 5.4V ; Glass Window removed 
(Vos )max =2V 


f,) THOMSON-CSF -6- 


TUBES ELECTROMQUES 


OUTLINE DRAWING 


AA CROSS-SECTION 





0.51 ' 
min. Re ESS) SSS 5.08 
max. 
2s | 
3.9 sag A | 


PIN DETAIL 


1.77 
max, * 








0.38 
0.51 


() Window 
(2) Photosensitive area 
@) Optical distance between external face 
of window and photosensitive area 
(4) Pixel n°1 (first useful pixel in the 
video line defined by its X,Y,Z coordinates) 
(5) Index (notch or dot) 





Dimensions in mm 
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ORDERING CODES 


Product markings are detailed in selection guide DTE-120 
The ordering code for standard product is 


C : Ceramic substrate 
= D : Temperature range : - 25°C to + 70°C 
THPBIT CD 2 (other ranges may be available) 
Z: Special Near Infra Red optimized substrate 
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INH 
Vss ®ecH Voo Vos NC NC NC NC Ves NC ®; ®p 


4] bs) Pe] Pi] Pol fel fol Fr] fe] Fes} fra 






Linear CCD* 
Image Sensor 
1728 pixels 





207803 5 


@ Pixel size : 13 wm x 39 um 
(13 ym pitch) 


@ Especially high sensitivity, due to 
the threefold enlarged aperture Designation 
width 


e@ Simple operation : 
- three drive clocks 
-Internal sample-and-hold with disa- 


External Reset Clock 
Internal Logic Supply Voltage 
Substrate Voltage (Ground) 


bling option Test Point 
- Dark reference incorporated Shift Register DC Bias 
Peak-to-peak output : 2 volts Photosensitive Zone DC Bias 
High dynamic range and resolution Transfer Clock 

over a wide spectral range : from Shitt Register Transport Clock 


blue (400 nm) up to Near Infrared Output Gate DC Bias 
(1100 nm), thanks to special semi- 
conductor process 


@ Low dark signal Internal Sampling Clock Inhibiting 


Dynamic range : 6000:1 (typ.) Input (DG Blas); 


2-3-5-6-7- 
@ 24-pin DIL package 8-15-17- No Connection (Do not ground) 
18-19-20 


Video Output Signal 
Output Amplifier Drain Supply 











* Charge Coupled Device 












NOTE : To simplify sensor operation a drive board has been developed and may be purchased from Thomson-CSF 
(ref. TH 7931C). This board provides all the necessary electronics : DC supplies, driving clocks and video ouput buffer, 
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ABSOLUTE MAXIMUM RATINGS 


Storage temperature 

Operating temperature 
Maximum voltages : 

- Pins: 1,4, 9, 10, 14, 16, 22, 23 
- Pins: 11,13 
- Pins: 12,24 








. -55°Cto + 150°C 
-40°C to + 70°C 


-0.3Vto +18V 
-0.3Vto +16V 
OV 


OPERATING CONDITIONS (T = 25 °C) 


Table | - DC Characteristics 





Parameter 


Internal Logic Supply 





Shift Register rand 
Output Gate 
OC Bias _ 


Photosensitive Zone 
DC Bias 


Output Amplifier 
Drain Supply 











Substrate Voltage 





Test Point 

















DC Ouput Level 





Ouput Impedance 


Table Il - 





Drive Clock Characteristics 
(See timing diagram - fig.1) 


Parameter 





Transfer Clock (1) 


Register Trans- 
port Clock (1) 





External Reset 
Clock (1) 


Register Clock 
Capacitance 








Transfer Clock — 
Capacitance 

















(1) Transients under 0.0 V in the clock pulses will lead to charge 
injection, causing a localized increase in the dark signal. If such 
spurious negative transients are present, they can be suppressed by 
inserting a serial resistor of appropriate value (typically 20 to 100 9) in 
the corresponding driver output. 











Single- stage Transfer Efficiency 


Vos =1V( 3) 





Max, Data Suite Frequency 


(4) See fig. 2 





Input Current on Pins : 
9, 10, 11, 13, 14, 16 


Ve =15V_ 
All other pins : OV 





Input Current on Mode Selection Pins 
(Vpp=VH=15V) 


Ve=15V 





Average Current Sink on 7 Clock 


tise =50ns Fs =2MHz 





Peak Current Sink on oy Clock 


tise = 50ns 





Peak Current Sink on p Clock 


trise = 50 ns 








Internal Logic Supply Current 





Output Amplifier Supply Current _ 











Static Power Dissipation 


(3) Vos= average video output voltage. Measurement excludes first and last pixels. 
(4) Fs = 2F@7. The minimum clock frequency is limited by the increase in dark signal. 














(5) Shorting the video output to Vgg or Vpp, even temporarily, can permanently damage the ouput amplifier 


TH 7831(Z) 





Zero reference level 
(Vpe¢ register Voltage) 







Dark 
reference 
level 











reference 
elements 4 


reference 
elements 





+ Signal: 1728 useful —» 











| ; video pixels. iS 
‘ iS 
|  _ Minimum Feadout time T= (1728 + 26) 1/2 ——> = 
‘ i 
I | 
Floating diode level 
one en te, pe et en T —————_4, 
o,——— atime 
EXPANDED VIEW EXPANDED VIEW ta ty : 
15 ; 0 tg oR oe A 
%p J k | oT 
Un-sampled 
video output 
ignal 
Oy ial) OR BR ORES esis = eae “gor accct bi Reset ! 
T Video Vs yee signal Sampling ‘evel 4 
output dock 
T signal (sepiied on \——__! - 
Pixel n°4. batch 14 oe 
sampling circuit) : 
Notes : 4 2 
(i) ®p_ pulses can easily be generated from ® T ty 2 100/ns 
(ii) The condition : tg > Ye enables the photosensitive nd ie Sites ars 1G0ns 122 20ns 
zone to register transfer to be optimized. In an t7 > 200 ns T/16 < tg s T/8 with tg min = 80 ns 
image scanning system, it reduces the phenomenon ty = 200s typ. 142 200/ns 
equivalent to lag 8 Ig52 10ns 
Figure 1a - Standard operating configuration Figure 1b - Operating configuration with external reset 
(all internal clocks used) (®g Ext) and/or external sample-and-hold 


Figure 1 - Timing diagram 








VIDEO OUTPUT SAMPLING 


The output amplifier incorporates a sample-and-hold circuit controlled by ®egy sampling pulses at Fg data 
frequency. The resulting Vag output signal is in the form of a staircase waveform, as shown on figure 1. 


UN-SAMPLED OUTPUT OPTION * 


The INH®ecy control input is accessible to inhibit the internal sample-and-hold function. An external sample-and- 
hold may then be substituted for the internal circuit. 


Table IV - Sampling Mode Selection 


NC = Not Connected 





* Available on specific request only - devices are individually tested for this option. 
Please consult Thomson-CSF. 
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ELECTROOPTICAL PERFORMANCE 


General measurement conditions : 


Tp = 25°C; Ti = 10 ms; Fs = 1 MHz; 


Light source : tungsten filament lamp (2854 K) + IR cut-off filter (Schott 


KG1 + BG38). 


Typical operating conditions; normal mode (internal sampling) 


(See table IV). 


First and last pixels, as well as dummy elements are excluded from 


measurement. 


Table V - Electrooptical Performance 


Parameter 


Saturation Output Voltage 





(6) (8) 





Saturation Exposure 


(7) 





Responsivity 


See Fig. 3 





Temporal Noise in Darkness 





Dynamic Range 
(relative to rms noise) 





Average Dark Signal 








Dark Signal Non-Uniformity 





Amplitude of Signal Defects 
in Darkness 


Photo Response Non- 
Uniformity : 

- Single Defects Excluded 
- Peak-to-peak 


Vog=tvolt 





Contrast Transfer Function at 
FN (38 | p/mm) 

















“| See Fig. 4 








ELECTROOPTICAL PERFORMANCE 
WITHOUT INFRARED CUT-OFF FILTERING 


The TH 7831(Z)'s special semiconductor process enables it to 
exploit the silicon's high near infrared sensitivity while maintaining good 
imaging performance in terms of response uniformity and resolution. 
Typical changes in performance with and without IR filtering are 


summarized below. 





Average video signal due to a 
given scene illumination 


With IR cut-off Filter 


Vos 





No IR cut-off Filter 


Vos x6 








PRNU (Single Defects Excluded) 


£4% 


+5% 





CTF at Nyquist frequency 








(6) Value measured with respect to signal zero reference level. 
(7) For T; = 10 ms, the corresponding illumination is 11 pWiem2 
(8) Conversion factor i.e. video output signal / readout charge is typically 1.4 wV/e" 





» Fax (MHZ) 


Responsivity (V/yJ/cm?) 


Contrast Transfer Function 
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Figure 4- CTF Typical curves 
(2854K source) 


TH 7831(Z) 
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AA CROSS-SECTION 





PIN DETAIL 


1.77 
max. 


0.38 
0.51 


® Window 
@® Photosensitive area 
@ Optical distance between external face 
of window and photosensitive area 
@ Pixel n°1 (first useful pixel in the 
video line defined by its X,Y,Z coordinates) 
® Index (notch or dot) 





Dimensions in mm 
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ORDERING CODES 


Product markings are detailed in selection guide DTE-120 
The ordering code for standard product is 


C: Ceramic substrate 

D : Temperature range : - 25°C to + 70°C 
(other ranges may be available) 

Z: Special Near Infra Red optimized substrate 


TH 7831 CDZ 
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DRIVE MODULE 





FOR TH 78O0SA(Z) LINEAR CCD IMAGE SENSOR 


In order to improve operation at 10MHz on 50 Q impedance, TH 7932 board is modi- 


fied with respect to the data sheet (TEV 3675). 


Modifications are following : 


- suppression of C41, C42, C46, C47 capacitors, 


- video output A 7 (PIR TT 


GND video output A : Pin 18 


- video output B 7 Pine 15 


GND video output B : Pin 16 


Pin 11 and Pin 13 are no more used as video output. 
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Drive Module 
for TH 7805A(Z) Linear CCD* Image Sensor 


@ Provides both (odd and even) video 
signals** 


@ Inputs : 
— two external dc voltages 
— two external drive clocks 


@ Five outputs : 
— 50 Q matched video signal with or 
without filtering 
— line synchronization signal 
— pixel synchronization signal 
— envelope signal for first 4 dark ref. pixels 
— external sample and hold pulses 


@ Two adjustments possible (internally on 
board or by external signals) 
— integration time 
— video signal readout time 


@ Eurocard format PCB with DIN41612 
connector 


* Charge-Coupled Device. 
** Does not include optics or power supply. 


The TH 7932 (ex TH X1074) drive module is designed 
to simplify the use of the TH 7805A(Z) linear CCD image 
sensor. 


The board requires only two external dc voltages 
(+ 5 V and + 18 V) and provides all the necessary drive 
signals and dc biasing. In conjunction with the image 
sensor used, it delivers a low impedance video output 
signal, as well as the ‘line "’ and “' pixel’ synchronization 
signals. 


The integration time is adjustable to control the 
exposure and thus adapt to scene illumination. The signal 
readout time can also be adjusted as a function of the 
integration time and the operating mode chosen. 


Integration and readout times can be adjusted on the 
board or by external drive clocks. 


This data sheet cannot be considered to be a contractual specification. The information given herein may be modified without notice due to product 
improvement or further development. Consult Thomson-CSF (Electron Tube Division) before making use of this information for equipment design. 
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DESCRIPTION 


The TH 7932 comes as a 100 mm x, 160 mm fitted printed circuit board. The schematic diagram is given in 
Figure 6. 


Anoscillator 24 (7481 24) or an external clock with TTL output controls the readout Output transfer phase oy 
as well as the synchronization of the internal phase op with 1. The frequency of the oscillator is four times that of 
the transfer clock 7 and twice the readout frequency of the video line output. The frequency division is ensured 
by bistables Z2 and Z3 (74HC74), 


The integration time is defined by the rising edges from monostable Z1 (74HC123) or an external TTL 
signal. 


POWER SUPPLIES 


Only two external power supplies are required : 

@ Pin no. 31: connects to + 5 V + 5%/250 mA. 
© Pin no. 3: connects to + 18 V + 4 5 V/150 mA. 
Pin no. 32: connects to the logic ground. 

© Pin no. 1: connects to the analog ground. 


INPUT SIGNALS 


They comprise two external clocks : 
® Pin no. 30: integration time command clock. 
® Coaxial micro-connector : readout clock. 


OUTPUT SIGNALS 


The output signals are provided on: 


© Pin no. 13: unfiltered video output (A channel) 

© Pin no. 11: unfiltered video output (B channel) 

@ Pin no. 17: filtered video output (A channel) 

@ Pin no. 15: filtered video Output (B channel) 

Pin no. 28: line sync. signal . : 

© Pin no. 26 : pixel sync. signal TTL logic (see figure 2) 
@Pinno. 8: envelope signal of first 4 dark reference pixels in the line. 


See detail A |¢ 


or UU LLL ULL $k 


Integration Time : Ti 





S@EcHB 


2 1 1024 odd video pixels 2 2 


isolation isolation isolation 2, inactive 

calls 2dark cells y cells dark stages 
reference M Net reference 
elements 1 5, elements 








Top 


4 
op 


oT 
Detail A 


Tp : Minimum value : 100 ns 
Recommended 0.5 to 1 ys 





ty andta > 0 Detail B 
t2 >or<0 oes , 30 

. T :duty cycle :50+10%  tW1=tw2 =30nstyp. 
@p : Pulse may end before or after Rise and Fall time > 151s to1=tp2 = 60nstyp. 


®7 returns to low level 


Figure 1 - Timing diagram of linear CCD drive signals 


PIXEL TIMING DIAGRAM 


Clock int. or ext. 


Pixel sync. 


©; transport clock 


RA 


pp 


LINE TIMING DIAGRAM (E3.A) 


Int. integration frequency 


\-\7 A 
\ \-\\ 
a 


ton ime 


®, tranfer clock 


Line sync. 


q 


T min = 1/freq. 





LINE TIMING DIAGRAM (E3.B) H 


Ext. integration frequency || | OPS een ee 


®, transfer clock 


Line sync. 


TH 7932 


bi ® = 1,1 (P2 + R11) (C10 + C11)—— 


1079321 





Figure 2 - Timing diagram of logic circuit command signals 
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See detail A 
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Sete Dark reference 
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V Video 
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SS Line sync. 
Detail A 
Hl S8@nU § & A 200@ns 1.97 Uo EXTL 
H2 Su 2.73 U? CHa 
Fi SQQn) 200ns 
Dark Vsop ——» 
reference ) Vsoa_——» 
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T clock 
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Figure 3 - Video and sync. output signal displayed on digital oscilloscope 


Bis TH 7932 


ADJUSTMENTS 


Integration Time 


For nominal value of Cig + C11 = 570 nF: 
The integration time (t)) is adjustable from 6 ms to 60 ms by potentiometer P2. 


This adjustment range can be altered by replacing capacitor Cjp + C14 with another capacitor Cy, the new 
integration times being given by the formula: 


t, = 1.1 (Riz + P2) Cy 
where : t; is in ms 
P2 in kQ; Ry = 4.7 kQ 
C, is in pF. 
Readout Time 


For nominal Cy4 = 4.7 pF: 
The readout frequency (f,) is F sapaenie between 10 MHz and 20 MHz by P1. 


The readout time (ty) in ms is the number of CCD shift register stages divided by the readout frequency in 
kHz. 


TH 7805A(Z) 
(1040 stages) 


tL min. 0.05 ms 
tL max. 0.1 ms 


The above readout times (min. and max.) may be modified by replacing capacitor C14 by a capacitor Cy, the new 
readout times being given by the formula : 


1040 x Cy 


= 3 
max. =—“Feo00 ~ 1° 
TH 7805A(Z) 
1040 x Cy 4g 
{min 98.000 | 


Cy in pF; t. in ms. 


Remark : If the original values for Cjp + Cy; and C4 have been changed, ensure that the readout time always 
remains shorter than the integration time. 


CONFIGURATIONS 


Several operating configurations are possible (see tables 2 & 3 and figure 5). 


NB: The TH 7932 is delivered with the following jumper configuration : 


SEGA «sic. tis sisin seas wore ora wee AES draw Oresd orm stele mitiR mee DIB LeW WE Bide HoH integration time controlled by the board. 
— E1A and E2A clock generated by the board. 
— ESA and E7A use of internal reset clock. 


BAB os pv toe tea nse genoa e internal sampling. 
sampled video output. 
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TYPICAL BIAS VALUES 


The TH 7932 delivers all the necessary dc levels : Vpop = 15V; Vr = Ves = 6.15 V. These voltages ensure 
Optimum operation irrespective of the sensor used and no adjustment of these values is necessary. 


Table 1 - Pin-out of TH 7932 connector 


Designation 


$5V 
+18V 

Logic ground 

Analog ground 

integration time command input (or ext. integration frequency) 
Unfiltered video Output (channel A - B) 

Filtered video Output (channel A - B) 

Pixel sync. Output 

Line sync. Output 

Clamp pulse output 





Table 2 - TH 7932 Operating modes 












Configuration 





Function modified 





Jumper 
Jumper Jumper in Position A Jumper in Position B 


a 


Interna! sampling Normal mode Internal sampling 
Sampled Unsampled E6 and E8 







































inhibition internally sampled clock disabled 


Video output sampling 


ae 


Internal sampling and 
external oR 


Unsampled video 
output internal oR 


Unsampled video 
output external oR 





meas TH 7932 


TH 7805A 


Bottom view 





1079323 


Figure 4 - Fitted printed circuit board 


External 
clock input 


TH 7805A 


Bottom view 








107932-4 


Figure 5 - Jumper and variable resistor locations 
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1079325 Filtered video output B Output B 


Figure 6 - Circuit diagram 









Filtered video output A 
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